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BM&tti&fo-fZ C Tt#t>ft3F e P t tfl^J-li^ & © (*®E 

tt^firfc/j:^ f c c (®^ac^ h b h ) «ast?*t)N ^ <d t tx ^m^mmmwrnM 
(t t) £i±i:ioiisit, Bnsm&ssat- * f c t »cme#b b h ) flt&rciE 

t^li4 5 Ot!eft , C*«^&> f c t ^attC^^-r SKI* 4 5 0 °C.BJ_h©*S 
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ifclB M&Tli. «ttfFe = 5fl P t = 5 0 at.%OFePtt 

F e P t £-&"CW\ Mmtfc*@<D f c t Mflttk&ttP t 3 5 - 5 5 at.% 
14 f c 1 5Bfl!l*a&IC/«j: £ fc<^ • * A:^ 4KIC#tft^0 P t 3 5 ~ 5 5 at.%~c 
^i@C.$f»:fi«! ! I^'etfctbTt>, f c t mi£©*fc^®M^$gi 

ti5, C©J; 9^^ >^A|Bfc©jfcfl:£&.5:2rfijj&xg>** £ N 
$*^|pl^T^5^%0^-5©*C> WWillftlf; (SFDli) ***t>3S-fk^*^J8*C 

*§<!:f^5o ««*^T3&<t) s f Dfofrmit* z z titles® Bm&fomttm 

aUK&H • ill ft NM; AS • SItlii) o U/c^oT. f c c#a&©«t^*a« 
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P t + J tfc^-t&^tt. T E G&JHt^T 3 0 0 °C -Q&fc* 3 #&© t> © "C & > 
»C*^S«fflt*H c 14 3 7 0 x;vxfy K (Oe ) \Z jft ft I > 0 C© F e P t 
y tfc^t&JfcfcU TEG (fF7Xfl/>/ij3-^) ^i^T 2 6 0 °CT? 

^j&u*: %©icj:b^^ i> f c t ^jt^w-rs c tfrmmztix\<^5fr, ^n-c 

*>> i^O«AHc^ 3 7 0 Oe £Bt©&*t&ftJ3 Clffl T 3 K 

*fc. 5^#fPXM2 {CIS. ^JSR^nfeti^JK-C f c t«it*t>oF e P t ^~ 

#M«iFr£©M-Cfim-r 3 C tlciotF e P t tt-?**fffl $ £ $ 

*e^-r^ c tK/«t o> <£/&£ns }»©£-* ©@^ tfc^rt©*^©** $ jc/< 

ft^cfcHt (ifi* ©*fc : ?-©*&J5fclc#*|Jj&<3i*u ^OW^d- Kfcfco 
A: *) > pfr o tz *) ~f 3 C t K t£ % 0 
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#nmtM. 2 iz&ztitcF e p t t;tt^o©^^$ s>K&#b. m^om^m, 
®mttWKm^tzm.j&frifi<D'j>t£^ t c t *at©F e p t %k±y $>tzzm 

t> oT5t^K#1&b*:Sfc»Rr^/«s: f c tft&^WO^tfc^©*^*****-**: 
IwJSfrBb U/Co *55I^IC«ktitf> T^FetCoOl m£tc\Z 2t> M 

£ P t t P d CD 1 fz 2 m t b A: <t * . 5$ C T x Mi-. ) Cfel^X^'O. 
3£l±t0. 7 ^TOfgffli/«C§m^Jt-CT chM£^Wb. T «fc MJ^H^^Stc 
#>&< (T+M) \ZH$-$-2>Bttfr&-? 3 0 at.%^T (0 at.%£#£r) . M 

A. B^jE^iS©*^** 1 0~1 0 0%T*^»3> 

B. TEM«&IC«k 9 iM^ 3ft* (Dtem ) *<5~3 0 nmOf&fflKfc 

C. Xi»f»i^tl5XilSMg (Dx) i)< 4 n mi^JfC* > 

D. Hlf o3 Dtem * % o S-ft-^S ^ (C HQ Pi £ & T#ffc b ft It id & *) . ^ It 

e. Tiad) &,&mti'tVL¥tfi i o oi0H9 5 -(sj^Ji-c*) <9jaoTia(2) ^ 

0.90Xav^Xl. Xj, ■ • • Xioo ^l.lOX.v ...(1) 

xi. x 2 . • • • xioo onmrnma ^20% • • • (2) 

bT^SdStlfcffi (t^I^O^fi^C * X OH) X1.X2. • 

• - xioo i*. sti^oTEM- e d xsu^iw^^r. fly^&SFrtictfc^a* 
tie><ott-?ffl* Killings tifc»jiaj*s;©x©ia«r^-r 0 
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(DM&mtXj&m&ftm (D x) # 6 n mJSJJt-CM^H clOOOOe J^_t£ 
m&fflfrb&HzirZNI&frb fr> Au> Ru> Rh> O s & £ I r©^^e> 

aiins'XE < <t *> i mx&zfr, *fct* t c t ct t ) Sris 

T£-£3©KM-r£ ZJ&#<t IT A g. Cu. Sb, B i fci^P bO^^ 

H 5 (i^:^BJiw^9^*fti|aoX^^ B B H iam (Dx) t S F Di©i§^^t@ 
(Dx) OH^^r^-rBlTfe^o 

m 7 tiF e p t m-m^owmts (He) KRrar^jgii&tmis^©^*^'*- 

El 9 liF e P t sfft^*© S F D fc2kl$^ffink&W¥&M(&1&^&&'f'MX£> %> o 
Ml OliFeP tt^OXMaM (Dx) RiS-rfct J&«Bi3S*U<Z># 
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m i i \**&mz'tfio f e p t tyt?©i^#ofij^sti^ifi (te 

M) W-M (3 O^rjg) -e&So 

m i 2 (±jt^^j{w^9 f e p t +j %L*(Dm<ki£(Dm : &^-tn*m'tikm cte 

m) MM ( 3 o ^ft) -e&5o 

<5 o 

#^&(i> T^FetCo01itfcli2i^ M£P t <!: P d® litfcli 2 

atb^it. 5* ctx Mi-x ) ic^ij-sx^o. 3~o. 7 ommttezmfc 

t^fitiS, T£MEtfl>©£JR7G3Sti (T+M) tC»-T 5m*"gfrifrV 3 0 at. 
9* BIT (0 at.«*^tp) T?*,^o 

35 CTx Mi-x ] OXOiKo^Ttt, ®^IE^ H a H ^^^-r«a^<t LtliX 
= 0. 5 *<a««I*^**o l/**U X: 0. 3-0. 1 (Dmm-Z&M'btt***: 
1 0 ~ 1 0 0 HOm.m^'t S&JS*&Sfe£r#£ C T£M£t#©&JR 

*< (T + M) iC^-T^M^-^^^-C 3 0 at.% (0 at. >aT0it?t 
ftSC »-&K«k otli 2 0 at.%^T. 0 at.%JBtT 

T*o"CU<, 0 at.%CD^r^t>*^o 

^©PSHCf ccf^bf c t ^it^©*£,f|:fiti£]|£&*&£ (Tt) £1&T£H* 
JC®7C$n^$^iC^© Z&JRa<*£&tfc#a:;tetttfc#M;:ra#r lt> BufB©fPJB £ 
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n^Ci^il"e^5, ZMOtfiliTiMO^ti-ii:*tlt3 0 

Z/ CT + M) O0^-"S^Jt^3 0 at.%yUz-va?>Z> Z 

*^^^©tr0^ b< fti^o zj&#M^T(i&<u zj&#«;&n-et> f 

Jl7GfitT*&3 0 NMOtfiiiT ctMO^ft-M{C^ It 2 0 at. %7fc$t-e& £ 
O^i^o N / (T+M) (Dm^-Sfrftfr 2 0 at.%J^_L-c*»^ <t> NJ&#;6^ 

*>\ mW&ffi&K-rZtztbKT^F e> M=P t T#>3«-£©F e P t 3r#J 

fc^®*^*^ < mm-v&t), f e p t < ^t^j^t-^^o 

FeP tW©liliOHMWliTEM-EDX (TEM-EDS tt>i? 

an*) ^itsct^-ei^, tem (ai£%?03&tt) k&^t:*-/ 7*n 

-mi^ffl^fci^^-^iX^M (EDX) l»5£$Effl& 1 ~ 2 
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^fcUTStMcmn/cfefi{r*n«^^r<tcDm^^*f^pi^-e*)5o c©et 

9TEM-EDX®i$il({:bt> 00 X. « B A *± it H 0 ( 
Transmisson Electron Microscope : H F - 2 0 0 0 : iDitltJEE 2 0 0 kV) ^ 
TEM— EDX (NO RAN Instruments^^ VANTAGE) >0*&£o 
CtlitTEM-E D S t LXfem £ tlX 0 »S JIM &3MJ3*ffl*"e (± T E M - E D 

t>o£ I C PrUJ^ic^-r-S c tiz J: ^t#btiSo T E M- E DX©iimi:fc^ 
T> tl^l^i-^^E^"^^;®^ ( 1 0 0 OlSJ^Jh) K-o^TinfetStltzm* om^ 

0.90Xav^Xl. Xl, ' • • XlOO ^LlOXar • • • (D 

X1.X2, • • • Xioo 0«i|MI£a £20% • • • (2) 

X,vti> fcaj£5$ CTx Mi-x ] ©XOlSJCo^T. UT^JfflSftfctt (tfc 

^*^{*©¥%*&J5lUw:i8#SX©fc) T*£>^ X1.X2. • • • Xioo 
#CDTEM— E DXiWSiCfe^Tx »5£«»rt KVL^ffi 1 0 0 OMiAott^ 
%tt.MX&M\zm&t£. 1 0 0 l@©&^Kot,>TSU5££*lrt:'l®* OXOlS^^-To 
(1) ^^r^WJL^j£-r C ifcU 1 0 O<HG>fl*0tfe-?-0XJifc#*^ (i£& 
AO ©XJS# IT+ 1 0 %©$gffl|^^JR* o-Cl^C 

®m&Kis^xn®xg 5o c©c<t& r(i) ^^^fc-rtt^i 0 oi®^ 
9 5 i@JB*_t-e&3j t^iit^s, (2) ^ifctc <tii> Mi 0 o-fliojs^ 

CDtt-^OXJSfc^-litO^^y + Ogft^^-raiM^a^ 2 0 KOlBillwJRS o *C 

mi{cFe<tp t (DiiTt^m^kmm^Ltzo m 1 £jt,e>*is £ -5 &j£ 
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*M©J»£-(*> |&^©¥^m^"e(± P t ifi 3 5 - 5 5 at% ©fgffl (I 1 OF e P 
t cd$5B) KfcoTk, ^c^^fc^-Cli P t cD^Wa^cofgH^nti^ Cife^ 
«9?#^o dO^dli, ^< £gfc£2M;f-T fe^©*im* f c t ■mMicffig.it L t£ 

1 0 Gbit/in 2 -Vit 0. 0 6 3 # m 2 ^ 50 Gbit/in 2 0 . 0 13 
//m 2 > 10 0 Gbit/in 2 -CliO. 0 0 6 3 /zm 2 £ ft *K ^^©^MM 
m%: 1 5 n mit§ 1 t: * h tlS^B^gScte^-ft^ft. 2 7 8 10. 

5 6 1@. 2 SM^icttS ( riEIS • ^ * K/-y^j . itifc^Sl • Oi 

1 o 1 o©#1£cr>i£i— 14^mgir/cC5o 0 0 Gbit/in 2 3 i:. 2 

8 l®©^^©? t> 1 4®©*fc^#$El?i:T?fc3 ^OfB^t"y hOiff HI* 

F e P t ffc^- F e <ir P t ©ifcT^X. 5iF e^ 4 5 -6 5 a t % (P 

tTt*3 5-5 5 a t %) J^Tte. Mm&f§3i-f 3 fct flHtKft&fc^. C 

©$gffl-Ci%— 4ljnii4 6ft^ ^OW^fci^f c t «a&£3&^"r S I5H 
ft-C£^Tt>. £RlCtt4H*©tfc^<Dfct mj£©§U^JI$:3 C <h *>&3o li* 

©«[•?■© fct f»ai*i^3&<ntto*c^*i^ *@*©&^©i&m#i£iw/<7y*£& 
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W^-So F e P t +J flfcdPlwfc^Tli* <D%L*(Dmi&fr1%—t£&&$L : J' * 

e P t ^^©^^^^^^^^^{C^^^il^l^J^fflt^TiaiEJCiSTnS^^ 

(2) zz&mtz-tF e p t ^-y tfc^^^H^$n-5o 

*ISB^©«tt^tt^ iB'CME;tri& ( f c t itit : Liommm ©#iJ-£# 1 0 % 
) JBiJtl 0 0 %JB*TT*>3 0 — &JR&» + lcfc^3#*&JRffi©«'& (^© 

*t^ H itit©sa^) t*> x*ftia*f© tr-^M-©JttS!ir«j:o-ctft>-ti*#'&3&<^^« 

bfrb> *WMit5F e P t^Mi'tl^ f c c ftjl (B^aC^^) 
if ctifi (B^jE^fi) ©X^EJtfr^*- V^ifH D-C* 0. ifcfct 
«&©***&» 6*1* (0 0 1) t (110) ©R# KWlf^OTN 

^SrctHBIsns F e P t^tco^T©?4iatt«lat©lRI'&*»*fr*c: iicfc 
oT. ^©f c tii0M^|{t|t«:i^l5, *Mi:*Jl^lt Fe 
P t tfi^f© f c t flfcaSOffll^JCo^TIi^ F e 0^©^ X/<^T-^3fc«U^i-<k 
«^tt^it©fy^©«?*f^ckoT^ F e J!^^© ^X^' 1 ) T — #3fcz8!l 

Sic J:*«»8c#TK:** F e Oflftll^*** 5 c i I: J; o f 
c t*at©tt^t-r*o 

f c tmik-?ftt>*>m>ci>JEjf&(Dm4r #1 ovoi.?$7fciR*ett«&j* 

^tf/hS < *K «»IB»*m<fc Lx tits; 
^W*UE»*m*CM^ ##3i^^Rltg©^^^*.^o dOctancitti. f c t 
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#£&tr«m3B§s:£3; f c tn&fri o o voi.%T*ot tkMSttt^ m 

JitZfrXm^mikKte f c t«aS*<l 0 0 %T£>S#>o<<}:^o *¥&W<Dm&W<D 
®^iE^ H B H ( f c t ) OtO^li^aHW^-C 10-100%. b < « 2 0 - 1 
0 0%. U < li 4 0-100%, ^i:J:^>tli5 0-100%, H 

6 0 — 1 0 0 %•?&£©-?> * S-tfc^lcjjl^T f c t ©»J-£©/<^ 7 

#3gBjj©w**&«^ (tem) fii^i-ck^ i nkn.=^(onmo^- 

mm (Diem ) *«30n m.BtT\ ^Qr ^ b < \t 2 0 n m^TTfc&o 1 ^ffc^l*^ 

t»i*fcoF e p tt^ii> ^^m^^^-^^n-i-o^^t uteurs 

— OCD^^ 2 »if9, -©2 ©tfefltt^JftRiS©*#»C«k otl* 

ftl 0 0 /imiAKtt5#'&t)*5o b^b. C© J; o 2 2Mfc^a< 

*5§BJ^{i. ^JifcTtfc© 2*Mfc^##£**F e P t tfc^»3UC#b-C^ 3 IE 
^#®S^^J^©^«C^J©#^T-C©®JE^^t5:M^M-rc!:. — fctfrJ-j&tS^ 
i:^oKi^^tn^tb/;^lit« c 3 c t&&^m bfco d© 

^©iilitltSo T EMfS^*C©¥^*fc^©SO^{w*feoT(i^ C©^j* 

BflKtfc? F e P t^l&^iiTEMt^i:J:§ 1 &*fc^©m^©¥^M (Dtem ) 
#3 0 nm^T^> b< I* 5 nm£(±Tife^ C ©j6t? *>«StiB»ffl KSt-T 

So 
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ex (Dx) ) 

^mMcDm^Bit, IS B B a ftf|D^ 4 . OnmHi, Jfil(li5. 0 n m&> 
±, $bi:j?S Kli6. On mJ£*±T#>3o F e P t tft^©$§ifttfc&teX«llE] 
*r*t*fr £ Scherrer ©5$ *) 3fci63 d i^ti^o C ©fcJ6, F e P t %L^-(D 

Scherrer C95Ui N — J&5£-C^3i $ tl Z> 0 
D = K • \ / & COS 0 

55* > K : Scherrer^ifc. D : ^tUft^S^ A : ffl£Xfe&£^ £ : X»BIJtT? 
D =0.94x 1.5405/ £ COS0 

CCD5$-CD£;fci6S F e P t t° - 9 Co^tl^ 4 1° tiSiCt^^ 

tlSdll) O^O^r^ffl-C^^o 

jSJItft-?®©:** $ iCct-ptfttSo F e P t ^^-K&ttS f c t MitmcDmih 
x&&iHtt& (Dx) ^§^H±0^§$^ft§:i^S-e*§o 

*S8BJI^M*:*:365H©F e P t tfc-?©X»feifttfc3i (Dx) J0<ftJ$P RTtB"C* 3 C 
3 fclcxateiStftfl (Dx) £^#1££©W#£f8£^/c*£Jil> 
(Dx) ^4. Onm£(±^ Jftb<li5. Onm£{±, 
i;U<kU 6. 0 nmfil±it«C tlUo^ iff««a«tt*Wt«F e P 

^«B(iHifi«yi-^-r^. H 3 K&ihtl5 £ o K> FePtWOXllSWI 
(Dx) #4. OnmJ:^§</^t> *n«cotl-C«*:&J&<ft < ft 0 , £ 
D 4 Km&tlZ xmm&n& (Dx) #4. 0 nmJ;?)*§ < £5 «!:> 
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-eftKotiTf&fnSHtlS (as) t>!6< t£ & C t frfr>fr tc 0 uMBSJJIi d ©fcl ji 

*^iC»^TF e P tt?^OXlf B B B t@ (Dx) ^4. 0 nmU±.tm% 

#i£^Kcfc£F e p t fiL^mJait t c t m^^LK-^m-m^ om.^,tm.m 

jo>£. g^T©^m*H c^lOOOe j£*ii> 0 0 0 Oe JB*±. $ 

£Kltf £ Kill 5 0 OOe J^±^ft5o ^^,iB^fflit^fe^T(i> «3*J H c 
it 1 0 0 0 Oe ZUi~e$)&(D&&M-e&Z>o 

mmWiitAa s JCo^T(3u 2 0 emu/g JBJJt^ 0^ b < ii 3 0 emu/g ^_h, $ 
b < 4 0 emu/g ^.L^WTSo i»»8B»J8 ©mWTMit&M'fb:!: a 
s^3 Oerau/g ^jc^lfC (i^l $ i^Xy ^f'l^^S^lf "t" cfTlU JS&i-tt'N y kS^Ifc *) 
-C^^^W^-^fe^o WICt^FeP t |fc^»5fCttXi|ft*£fi«fc& (Dx) # 
3 nmJ^iifC/cCS ktikmrntMias 3 0 emu/g J^JiK&So 

mtt^cD^^j^lf-r^S i^-^-OSffij^^H < 
U^tz^O Ml > - /KO If JEjoVJn $ < ft § o if^m ©«tt» I* 2 0 emu/g ^( _tO a s 

>Jt-tlias^2 0 emu/g Tfcjpt'Cte&'ffc^ £ ©#■ fcH ^MiC ft £ 0 #HH8© 

^mm^^mnnonmits q (MiHb/g&fDM) iio. 3 oj^_h. 0 

£b<{*0. 4 0 JW_L-Tfc£o £fc:fcfi|BJ5f;:t£9$m*&© S F D(± 1 . 1JB*T> 
#*U<lil. 0£<TT^, CO J; 9 IC S Qa<*£ < S F D*VJn$ ^ C tlffa 

ffir & 3 - ct -a/a fz « c n h ©smm*** ft ^m^w^wmM uft t^tfc 
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(a), (b), (c)&J:tf (dl^Wifclit^ltiftKtCioTf 

(a) .BulB©S5t;SJS^^:mffiJ: <0 Ml >EEjHzmW-f & li 1 ~ 3 ) 0 

(b) .M7G&m^Z>£ -VO^mm (Mi:ii5 0~l 5 Oi:S§^?©¥^# 

i&i§£o. 2°c/#£(±2 0 °c/#.^T©$SBMJ$p-r<5 cism 1 ~ 3 ) 0 

C*i£>©3M£ (a)-(d) ^j^T{c|^B^-r^^\ ^©liJilifcS y *-;l/ScK 

y ^-yl/^TJffi^iMJSR^O^RlcSTD-rS d tiCj; oT. [Tx Mi-x ) 

(X{*0. 3-0. 7 Ofgffl) o #3&iJJ§tM£JI-*- 

ttf h7Xf l/V^)j3-;WjfiLK U^U. CtllwRB^-r. *j*C*< 1 5 0 

^flliT;l/3-;Kt>K«#$**^JR©0J|BHi^«fi|i*:-C** C ijWGFf: L < „ 
$ £ Kjg^ U < Ii7-fef ^7* h ha&#j&««J:^. FePtWi^ll> F 
e fccktfP t tt % ifc(III) T-te^frT-te Y± - Y%>£Z*&& (II) T-fef-^T-b 

ht-hfeit>'6^ (II) T^=f-)VT^Y±-Y^mr )V^-)V\z^±KmM 
istz&t, ZommZl 5 0 "CJ^-t j?ib<li 2 7 0 °C^±CD2a^iC^ 



WO 2005/009653 PCT/JP2004/011320 

1 6 

»*1 0 0 ^±T^^©^J;^o 
SfcfciB^fcf c c«ai;fr£f c t *&^OliA;tti&«;$ffl& (T t ) £lfiT£ 

*©4feJR^»*< CTx Mui ] ^&<Dtfc#M:HBtfrbT (T t ) &&T£ltZtem 
COfcJdK B'frlE^iflCDStl^jWS^F e P tt^^^'J^-;^ 

inmW&T&So l^b^ +#S<D f c t mitZ feoF e P t tfc-^|&5|Sj&<# u * 
CHTE^« (a) : M&MjbK'D t^T] 

##?f:£itfc 2 *Ctt^C»JETt?©a7cRJSlC«kt»*C«»* 3 7 0 Oe OF e P t 

fc-CMTt-tZ «k> — JBffitr»««#^ 0>Jx.l*5 0 0 Oe JU±<DF e P t tiHP&ffiaS 
T?*5:i^Hlbfc, ^mffi^jgx-SBE^ti*. *m£ck *9 t> 5 P a&>±m 
fBE*T** 0 0£ L < (i^c^ff =t HI OP aJ^Jt. $ b < li 1 0 0 

P a^±Offi*-C*^ 0 *MJE<k 0^i< UT&<6®MJEj&<5 P a SfcSfCtt 5 0 0 
Oe JK±®«ffltA*Wf S F e P t M*^bt#5 C i^SliTttSo 
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WHEN »>*ffiK: UT. #J;it£;*C^BE=b t> 1 0 0 0 0 P a J^_L«^EE* iCf £ 
<t. ««*©lRl±«im*<IS3ftJICaS^<*lw x S£5^fiOii9BE«lit*ma^ Lfttt 
fttffc < fc*K ttSlF»"Ctt«:^ 0 U/c^oT. *AEi©Si£E3ft< 1 0 0 0 0 
PaHfi, »IKli5 0 OOP aJB(|*30E*lwJRJ6«©A<«k^ 0 
MSI* 2 7 0 tK±it5©^fft L/< > Cftfc«J;»K f c t Klflt* 1 0 vol. 
%W_hWl*-<5 F e P t tt-?»5fc*££UT«i&"r*C UfrU 
jaS*<** ?)ffi< <t«i«©3KI6* t «b< «*©-t?. 4 0 0 °C^T. L < 
t* 3 5 0 "C^Tir-T^O^cb^o 

(itr«B#ia: (b) : #ja**«o^r] 

t?©#i&j£&*tftft-r.5 <t. ^j&sftfc^&tfc^ox&i&ii&tfcs (Dx) 

(D x) #4 nmJB*_L©F e P t ± J tfc^i|&5ft£:#S K 1iflB©JE:*J & J; 
tffi&fcflMCfc^T^ 0 . 2 ~ 2 0 °C/#<Df5H. SF£ U < 1 ~ 2 

o °c / omm-emffiir < , c©tsiB&*i>fts#iaaa£&»jB btzm& 

Kit, XfeStftttS (Dx) #4 nm^O&OZ&feVT&ZCtfrmmtte 
CC/aO t?*^o £I»K:H\ *»B«tf SRlSMKiE^^fei* 

&-e\t, mjL&mmum&m* v 2 o o ci5<tMs^^#s^^T^u^e». mm 
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cuirass® (o : m&mm&MK^^xi 

t> t> m A M a 56 m © tt JB © W UK *< & ^ Iffl ffi © / < 5 y * ift ft CD /c 26 © * - # > 

•^km^ *•©&(*— su^i -5 jc-rs„ -r&^t>, ^Tcfc^-r^^^m^-© 

^•tbTlifJ^liAu, Ag, Ru> Rh^ Pd> Os> I i 1 «€■ 

Sg H B H fI^JOfffiili, N^T^fcteM.fcllttSfc'&KlliN/ (T + M) © 
IS^W^-Jt** 0 . 0 1 — 2 0 at.^cDlSB-e^ffl-rSO^i^o N # T £ ifc f± M 
£ — Sfe-T S^iCfcU TiM^S CT X Mi-x ] K&tfZXifiQ . 3 J^±"C 0 . 
7 &LT ttZ Z mm ft CtTflt £jo^ ^ B B H ^M^^J>f ©T * fcttMM:^&0fl- 
4>OT+Mi:^btO. 0 1 at.%J^_h, 2 0 at. ^T^ife & ©# ck W 
«BS$&*J©46Jfia*< o . o l at% ^iTiiWfi^ ©&j£©'<5 y+iSaS^Rffi 
©Smtt^l-^^^^^tl-T. £/c2 0at% &Ajg&&&g§. 

; V^tbtl^ JDSW»«Offlft3&<l 5 0 "C&T^&S d tfrMS L^o 1 5 0 
tJ&j&fcT^* <b> «x.tfFePt tt^FOSJIfti: UT©|fe(III) y-fe7-;l/T-fe 
h^-- hfccki^e^ (ID T-fef-^T-fe h^- h©— «&*<«?G£ftT&JR®*&& 

tt2fc*g&&*Btl8U ^©^^. tfc^JHB* ©m^©^-14^©m^©^K<b{c 
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m^mm^Mit^ u *-fr&iz&zm7uB.i&iz&^xm7bztiMi,^z. tfrmt 

£ lt> A u > A g ^ Rus R h % Pd, 0s> I rSfcBPtfi £*<¥tf€>*l 

#J£i£8?£-tK C<Dm&N2 . Ar. He Wgt#X0Sl^T"Cl 5 0 °C 
Sftb<li 2 7 0 VSUiK & ft ITON 

mfr®&m>'(* 15 0 TCJstTSF* b< 1 0 0 icKT-est U 

Itttt^I^ii^ l 5 o V&LT >J tf-^K Z^xxMicZti 
^ct^i^il^M^Jd^lo Au> Ag> Ru^ Rh. Pds Os^ I r> 

1 5 o o c&,Txum7XiZtim<<^&mi&T'&-?x&^ *ft&#v*-)\/\z.mMh 

XI 5 0 °C£jgx.3M-e<^-p fcAr^HKitTGb^ C cd^tcS n/c^M^^ H B H ^ 
<»: LTSSbfcl V *-;P*ttA«»»*It LTtffitS C t hXSZo d©^§ 

M5tfrm £ s *s£ -c ^ m -r § k 12 jc -r s © *< ^ 0 mm w & mm ^ 

to m 0 &m IC J: 3 5fc K » L A ^^IflJ £ U & m (DJ&g: t . 

^ y %n c -r a ic & 3 ^ e> x$> § 0 

cock ^ ir> m&mmmM&MjEizQimir % f e p t 

Irm* 0>mx (Dm$,® frit frf + -riCfc (K WU(Z)TO^ft5F e P t 
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b^O^^-^fCti, F e P t^^-C^MTC^n^-T^P t ^m^MTt^ftXF e 

^^^^^dr^^^S^PIf^^St^nS^m^ -^©*m^)Nf.f H M©t>©#£ 
J&fS irPWC. b fcl&iSc©^^ £> F eiPt © — 5£*ajj£©^;& 

t^fLb ft %o 

CfTIB^ (d) : 

tI®WI^3 0 nmKT'C*«^tt? (P) OSfi. SH.MCffi^«f* 
(A) fe=kO*W^^# (B) <h. ^LT, MSttitl/Ti 
it'SfW* (C) i^#Ute^ft*MtSIl: 

CO^fl:#*?SH|!!l«fls*fett®i:^f ^CtlCkON TiiriB&^ (P) ©rtiC 
HmMfc (O *<#J»bfc|fc^ (CP) 

commm&nw&n i±m>b#m.-rzc£K&t)^ msa©*^ (cp) ©*& 

K^fct^WMM* (A) #£j§£#©*B (Affi) <t. tiTSBOtfc^ (C 
P) ©fflH»Jb^ffi#ttlc£lr^r«»# (B) ifi±l&ft<Dm (Bffl) Kffi^MTr* 
Xf§ : 

ccDffi^ntbfctfcSfr^ HtjfaoBffi^niiR-r^xm : *j=k^ 
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tfc^ (F e P t ®m^fc*'&Z> C ti)<-e£ s 0 

fe^o W$&J£f£ (A) i:lTlil>U-/^ntxi:J;i»tf c ttfiS^WOF 
e P t +J m.=$- (P) *ltS^J5JSLA:#^©SlS»<0ffl[^** C CO 

G-DTA-Cf&^S&MllL /etc 6. 4 0 0 o C£T#*SUT*> 2 0 %f§^©a 

(B) tbTJ±7K®»»fi3&<lwt967fc»J-c^o«Jj#t^ 2 0 0 'C^NSfC* 
5fMfrMtSo*<iK coi^faftf* (B) 

i/ 9 u^**yy ^ ^ > -*f > > h^jcy^ *>>U>^ ^ n p tJwI/ A ft £ If h> tl 

c: <tri^^-e& O5.o7jco?ti?s*MS^0T*^^ (b) •F©^*ft«te*7k-cife# , r 

m<Dmmmm®.*®n&)Rfttie>3h%:K&t)> t?^±-cs^*s»n cb) 
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<k -pT^i|-Ci:> F e P t tfc^ te^fi; b < (450 1 n mJK-tOWPIUfcfctf-T* 
«fej*t«»w^fife-r*o F e P t tfc^ 1.0X10 " 5 vol.%^± 
4 0 vol. %JBTF*Cfc bfc*o ^WibTI^ 1 wt%^JjS| 

*C»j6j&<2 0 0 T3EtT©W«ift# (B) tfmfS&M (C) <fCfllJ5J5$ tl* ®*< 

3 0nm£IT> l< lil 0 nmaTt*§o 
80 £ «fc bT. i/ 5 > t) y 7 V y f - * * - h t> y 7 U > T yl/ i * - 

h # y ? y v ^y yyn* f e p t ft-^-^BicfcUts-tf s c <t 

*IK^ibfcW-C^0M^HfSnfcF e P t Woi^it?: t *> 

iJ^-^SlCi-pT^^nfcF e P t mirWr^fr f c c 
14. tt$l£ftK:£ffl b«k a <k-r**^ic«^ T tSSKlTOMMtCi: 
Ciotf c t «it£#©F e P t t^i:ffi^^*5C trttifclSirfcSo 
-g-J&SftfcF e P t *fc-?«5fc&fuiB©<k -5 CCD^T 
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j&l^tef c c*a£©F e P t tk^»**«jft C n£ TtuiB© J: ? 

f c t ^^©^©^^a^-rs c t^t?#5o c©m^a{i. 

tifcFePt tt^t»5ft*g|«tt^©^lS±-C^*$-ti:fcttJI8-C^9 - t *>RTtB*C 

C©*M&SH\ 5fcx£© ZiMtf b/:F e P t K « % ^Oiil 

eP ttt-?»5fc©f c t «jt<z>*U#jW6^»-&s rtiM* f c c$t it ©*-£{;: i*. 
ZM^WbfcF e P t tfc^*^Jfc**©#*r5R|»;:fc5 0 
c ©ck 9 fr LT. *36§)|K «fctU3U Ift«£«&fB»flM*&l*J&^*©fc:0»ft ■ 

C&Jfcfll 1 ] 

fh7Xfl/^ij3-;l/ : 3 2 7 °C) 2 0 0 mLIC, fifc(III) T-fef- 

;VT-fe h*-- h= 1. 37m mol/L (II) T-fef-^T-fe h^ - h & 1 . 

2 1m mol/LSSjD «fe(III) T-fef-^T-fe h^- h <>: (ID T-fe^l/T 

ut^^;Mxi:St, &Si*3i;:*?Stt2fx <t Ltlf^x^ 4 o Om 

L/m i n0MT^M«:^e.> 1 6 0 r p mOEUKaBfiTMJi*!* bo 

3 0 0 °C©^S*C 5 B#|H©*«6&fToT^ Hj££^TU/c 0 ^©St,^ 

H3 1 0 OP a*fU-i^E2M;:R/£©£^rtf— MizmWbtz 0 
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±&3-&£3t«9l&^*:o Jig*Jft£l!fc^;te*<!:©38S# (*fc^»5|0 tcH 

*«fe»C±a«>tt*^«0 LT»&ftfc F e P t ^ffc^t&^W^^ aMM^IS 
$fcgt (TEM) „ X»E«r (XRD) > J&J&SHr*? «t CF«»M3g (VSM) (C#t 
U/Co TEMll^iw^^ UTIi. F e P t^WWtfl^A^tVt^A 

a a l x # c n ^ ife $ ® # m x «i jt i z m l tz 0 

»3a*^0tt«i (TEM) frg>«iffl$n;fc 1 &t?©¥^lt4Sli: 8 . 
4nmt**- 3 fco X^m^O^Mx iSte^SI* (0 0 1) «t (110) K**Jfc-r 

&iaifffcf-*a<3ift> ■s^iE^- B B H 0i?s^5SM$nfco x&&a&& (d x ) « 

9 . 6 nm-C&ofco ffiJSfc#tfr©*&*W\ M^-itXT e:Pt = 52:48 Xh 

HI 2 ic, ^^jT^e>n/;F e p t tyt?l&*otxfU>>x;i'-y^^Lit 

El 1 KJl&ft* X 9 K> ^m^H c = 2 4 8 5 Oe „ mMWtAa s = 5 2 
emu/g „ n^it= 0. 6 2 0 , SFD= 0. 860 "Cifc o fc 0 * fc^ F e B^O 
/ X'<OT~frybmi£lZ&% f c t mj&V>%\&\* 5 8 %X& o /Co 

C#?M 2 ] 

#*ai§&&l 2^C/min £ Lfc£t*M«;&fe0IJ 1 «tft 0 £ Lfc 0 ^OlS^ 
t^ifi (TEM) fr&ttMStlfc 1 &*fc^®¥^tfc9U* 8 . 2 n mT*£> o fco 
X^EtfrTteigte^KIt (0 0 1) t (110) iC#J&-rs@#rb°-?a<5iti> 
!B'friE#i!&©#fc#0B3ftfc o Xfe*S&fft€l (Dx) (S8. 4nmT*.o^o 
H^*fT?tt^JtT?F e:Pt = 5 2 : 4 8 T*- 3 fc. 

^7Hc = 2 3 3 60e > H^ffiCfbfi a s = 5 4 emu/g „ ft : &ik = 0 . 6 2 0 > S 
FD= 0. 8 8 0 -C^-p fz 0 F e J0§C^£M X'^&T —fr-ftM tsL\Z£%) f c 
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mmm 3 ] 

^JKflfcft CTEM) S>MJ3ftfc 1 HkftL^-O^ftL&l* 7 . 9 n m?^o/: 0 

x^mifr-e^jst&^sit coon t(iio) K*N&-r spiff tr-V^sfu 

®^IE^- H B H 0#^E^56®$tlA:o Xfe&A4fc8 (Dx) 6 . 2nmTfe^/c 0 
fiJ&^flr-Cttlg^JfCF e : P t = 5 2 : 4 8 T'*.o/c„ 

*Hc = 1 3 4 0Oe > t&5ftnKYfc*a s = 4 7 emu/g N ft : && t = 0 . 4 9 0 . S 
F D = 1 . 0 8 -C&ofco F eH?®^ X/< <5 T -#3fcffl5tiC J: S f c t 

ffiUkom&te 3 2 

#iSi$&<& 0 . l°C/min Vtz&i^.\tmmm 1 ^rifel^bfco ^®*£JH> SiA 
m^SUfctt (TEM) ^ Stlfc l Wtt«tt 6 . 8nmT£>ofco 

Xft*£Att@ (Dx) 14 2. 5 nm^&o/Co ffi^^*f "CI40^JtT F e : P t 
= 5 2:4 8 T'&ofco »&ill)j£©*£S. fl^JH c = 20e, ftftttfcil a s 
= 14. 9 emu/g „ f$0Jfc = 0 . 0 0 3 7? & o fc c F e H^O ^ 7 
ffiO^tC f c t #it ©*!<£« 0 %T^o^o 

CJt^^J 2 3 

7- F5xf U >^ U 3-;U :321V) lOOmLi:, tt(III) 

)VT* h = 2 . 5 3 9m mol/L <t 6& (II) T-fef-^T-fe h*-- b £ 1 . 

2 6 9 m mol/Lj&im b> fife (III) 7-t?f-/l/7-feh^-h<fc&£ (II) T-fef-^ 
7-fe h^-- hOBWffftbtt < fc5£*CJg#Lfco C©*tt£it«ES©o^ 
fclfSCfbTt^^XCttt, WftflK^&tfXi bTif^Z?: 4 0 0 
mL/m i n©ffiEfi-eeX&*##£> 1 6 0 r p m©Hl^jS^Tm# b 

ooJrtb. 3 0 0 °C<D&m-C3 tifm^O&tifc&ft^X^ RmZlfeT LtZo 
St,^ MaSiKttl 0°C/min ®&ft<D&J]mm*mM&-?, X^EEt 
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/Co x^m*f-c(i> jBt&^sit (ooi) i (no) iztt&'tzmifta-ttifi 

®iC.vE:#if&©#fc#iS®3ft;teo (Dx) {±3. 7 n 

o/Co T EM - E DXfc«k.5*&J5fc#tfr"eH:> FetPt ©ffi^it(i> J^^JfeF 
e : P t = 5 5 : 4 5 T?fcofco Ml ^i*#H c = 3 7 0 Oe , g&fp 

^<bSa s = 4 0 emu/g „ £UgJfc<= 0. 2 5 > S F D = 1 . 10 -C&^fco 

btlfcF e P t X/<«>T-^5fefflfl^iC^U/c«»:Ca> 
F e/jg^OM X/<^T-#3fc?llJ5£{;: «£3 f c t^itOfiJ^(* 3 8 %X*&->tz. 0 

[0 3 ~gj 6 ) ICOWT 

111 3 —0 5 ir&^T. HiliBCD^WJ 1 — 3 & itfjfcigtftj 1 ~ 2 CD&CDiCjtax.. 

i^Iil/T^bto Ctl?)©^^^^. FeP tt;M*0i^#14liX 
feteA&S (Dx) irWiffli^tSCt^^^So 0 3^^li, X 

B.%sM i ®L% (Dx) AM. 0 nmi^l < ft 3 <t> ^ft{CO*iT4fcl&2j#iiS < 
/iKi^i^Sc EI 4 &X^3£l|iftm (Dx) *<4. 0 nm£*)jz% < ft 
^tllwOftTfctfdttMtlt (as) il<ftlCt^^5o B5^6ttX 
(D x) t S FDICo^T(DffiHtti^"r U4>B^56-Ctt*^3&<^ 6 n m 
& t ±(DXm&&%L% (Dx) WSCtKioT^ (SFD) # 1 

SmiBg$ffl*mt LTfcU 4S^#H clil 0 0 OOe Hk±rClb%> C tWiST 
ifeS^. # 31 HJ© ££860(1 1 — 3 X#t,tlfcF e P t tfc^t&^l* £ ©fgffl 3 
©{C^fbs JtlfctfiJ 1 ^ 2 © ^O-CliCOffil^&^tlt^S, BI3frg>X*M£& 
tl (Dx) ^5. 5 nmJK±"Cfii»*H c tt 1 0 0 0 Oe &L±ttl 0 . 6. 0 

M±-ete&feLx l o o o oe jstit/^: tfrt>frZo 

mmK, m^mmmumt ut», s&*D$Kt*a s t* 3 oemu/ g ja±t^s: 
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X&*Si£l&& (Dx) 3^*3. 0 nmK±T?tS5Bl«<kS<7 s (*3 Oemu/g 
*K 4. 0 JK±TM*3c£LT 3 0 emu/g yL±£U& C tfrt>frZ<, 

S F DKofc-»tt«aUB*JBKtt % 1. 1 OKTt^SCtWatilDS^ * 
^B^O^Jfe^jTtf ^>n/c F e P t <fi^»*li£©$BHflT**©tt:;ltf Jfc«0!l 

1 2 Ofc©T(iCO|gffl^e>^tLT^^o B5*»6, *3 J:^:X^^ H B H ^m (D 
x) #5. 0 nmJ^l-CSFDIil. 1 0 &LT 1 1£ 3 C <t 3 • 

m 6 fjtacD^is^j i tmv$LmmPt<z>*>t-?mmK\^xY e p t^©* 

^W^SI^iSt^bfc^JC. FetPt <Dtt&*J*i (^Jfe^J 1 t?{± 5 0:50 
at.%) g&Tft&tlfcF e P t tfc^f&^W^Ko^T. SJS^O#^MS^ 
* ft £<Z>X (Dx) iC £©=k 9 irfm^-£^£ll^fcf£||;£r7P *y h 

^ H B H fiS (Dx) < ft3 C £ifit>fr&o %tz, F ett&#a*M6^K <t\ 

xft3$i£tt& (Dx) < nc*«iPiic** 0 &&fr&i)mm>-vhz>^K \* 

g-^mmfrm^te tf xm%sM% (Dx) ft «9> X&&A&& (Dx) 

C^SJfifll 4 ] 

^ h U ($5.6 : 3 2 7 °C) 2 0 0 m L 1^ tt(III) T-fef- 

;l/T-fe h^- h = 1 . 3 7m mol/L <tfi£ (II) h*-- h £• 1 . 

2 1 m mol/L fciSilJU jfc(III) y-fef-^T-fe ht-hte^ (II) y-fe:f-;I/ 

LT> H2PtCle - 6 H 2 0£ 0 . 0 0 05m mol (<§ J&;RSiS8#J/£i$lni£ 
JR=1 at.%{Cffi^) j»b/c 0 CO»«[*aaE«©o^^:$«K^bT*-r^ 
/<X{C$fe-tK MF^^^«tt^X«i:bTlf^X^4 0 OmL/mi nO&fcat? 

»k&&tzj!)<t,^ mmmz norp mom^&m-cmw booing u 3 0 0 °c 

5 ^WOSSte^-JfToT^ S/S^^Tb^o ^CD£<^> 1 0°C 

/min ib/; 0 ZtzKmom, MMm 1 £ ^ J; t) . i£flficDEE#£* 
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%LEE£ *) & 3 1 7 0 P a UttM ^£E*lw^L^ 0 

^H^P®M (TEM) fribmmZfttzllkftLlrCD^U&lZS. 4nm-C£o 
/Co X^EJtffTfif c t ffiikiz&ifcTrzm-fe* Sit (0 0 1) £ (110) 

ts-r nitfT t°-?#3in> ^^lE^^o^s^^^^n^o x^disiM (d x ) 

12 9. 5nmT*>o^o F e flU^CD / 9 7 -^TfcrlU^fC «fc 6 f c t «itOSU 
^®»*f*g^ f c t ffi&<Dfomm&l± 5 9 9$*C*-afco 

TEM-EDSitCfcl«t, JW^SiffftlC^-r* 1 0 0 0 «BlJb©*fc^PK: 
-ol^xmi^^tz^-mm-J^itm^ Jt-CF e : Pt = 5 2 : 4 8 ^*o/c 0 "Tttt)*.. 
Xa,= 52. 0 at.%-C&o*io 9 *>&MfcmAjt£ 1 0 OfaOtfc^lw 

0.90X.«£Xi. Xt. • • • Xioo ^l.lOXnv • • • (1) 
»&»l3£*eM\ UWiiJ= 1 9 1 5 Oe „ t&ft«Mtfi a s = 5 4 emu/g , SQ = 
0. 6 0, SFD=fl. 91 ^ tz 0 

t&nm 3 ) 

*#ij{±#fp^:mi i ^^tffxi i i: b titt^tT -3 i> o-c* § o 

dioctylether) {r N 1,2 -N^-fr -r # V - ;V (1,2 hexadecanediol ) & 1 . 5 
mmol P t (acac) 2 £0. 5 mmol » ^^xWMtWl/^t. 
N 2 #X/<7* V >r&fTo;fco o^-C 1 0 0 "CrtifcLT 3 0 M^U/:^ * 
l/>f 0 . 5 mmol u>f jVT I > 0 . 5 mmol ^CFe (C 

o)s£lmmol ffiMLtZo #a>"C2 9 7 °C £ -C#*S LT 3 0 ^Iffl©»i**fTli^ 
*<DftttM* T^ifl Us x*/-;l/4 0 m L Ufc 7 *»'&#1*&fT<f^ # 
£*l*:F e P t*fc^»3|^W&K*^*tf VIC#flfc3-*x ^»J1 tl^^OffllJ^ 

^-©^m-v TEM«£fc 3. 7nmt*^ XJBlia«f0*S**Ctt f 

c t i&MKm*-? zmfe^&m (oon 4 (ii o) Kttf&i-zmvr t°-^« 
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MC3ti-*\ f c critic S5^-r-S hr- *K yx/^9-i^T®f 
c t &i£©£iJ^(4 0 X (Dx) (4 2. 1 nm-Cfcofco 

^WJ4<!:if0TEM-EDSilJ^i:*5^T> iWIStBlJrt K#*E"^" 3 
1 0 0 0 1@H_h©^(CO^TffllJ^L/^¥^ia^t4ll^Ji;T?F e : P t = 5 0 . 
5:49. -TUt>t>. X a *=5 0. 5 at . % T & fc 0 €® 

r> 1 o o ©l&j&$H/T©*£Jfl. SiM^a 

^m^J = 20e , f&ffiffiikAas = 0 . 0 2 emu/g T&ofco 

t tt^t&^wfeK*^^ i tra«©«fl5ei-^b^o *©»*> atafls^ai* 

ft (TEM) fcttSIIStlfc 1 2Jctt-?-©¥^ttS»4 8 . 4nmT'&?K X^H 
&g (Dx) {4 5. 3 nm^^uo X^04ff > T«4 f c t Ssfe*r 

si* (ooi) <t (iio) ic*rjEfr-r*iii»f t°-^ «4r < mfrKmrnztizufe 

"C$> !) % F egfffl^ y-^3fe«0^{-i:§ f c t «Ht©*l^©#*f*&*N 

f c t #a£©#5»«^l4 1 6 o fco 

.TEM-EDSfflSi:fc^T, SU5£1fi# ^i:#fit5 1 0 0 0 fflJKJtOtfc^K 
o^TiflfcfWlii^Jt'CFe :Pt = 5 1. 8:48. 2^*>ofc 0 
■T^t)^. X.,= 5 1. 8 at.^-Cfcofco ^© ? t^TSiCS/^ 1 0 0 

li©a^- ©*tj&#*r©*s*^ iliil(Tii2 i%-c&*k itria(i) 

^*iSb^^f?(i6flT*ofco m^,?IIJ^T(4. = 1 8 2 0e, ft ft 

tt-fbias =39 emu/g N S Q = 0 . 1 7 > SFD=1. 0 9 T&o fc„ 

CJt^^5j 

mmo&mwn mmnxn 2 &##(;: u^o -c-f f»n/:FePttw 

^JfeflJ 4 i^iOTEM- E D S ifllJtlCfc (,>T> ftmumft 
1 0 0 0 l@JK_h©ffe^tCo^TSiJ^b^¥^*a^{4> JIC^JfcTF e : 
P t = 5 5. 1:44. 9 T&ofco "Tft X.,= 55. 1 



WO 2005/009653 PCT/JP2004/011320 

3 0 

cm 7 ~n i o ic-Di^T) 

"C 1 7 /«y f-HifeU ?#£>n/c&F e P t tft^Jft^W&HOflM**, &ft@MSi 

C^i»j 5 ] 

7- h7if 1^ >r U 3-* 10 0ml ir«fe(III) T-fef-^T-fe ht-hi S£ 
(II)T-fef-^T-fe h^- h**ft^no • 1 3 mmo 1 SlDLfc. COtCif 
4 0 0 ml /m i n 0«6ft-C!>Cai*.<C *< & 1 6 0 r p m*C«# LiRtt * t 
3 2 0 0 C-VMffi>%fT^tZ&h> 3 • 5 mm&ffc%:ftt>-&tCo CtU:<t?)F e 
P t ©it^Wlli Ltcmmm&mco F e P t M^liS^i:SIb/:tli: 
*o^o Cl©«JB*tt^ r- h 7Xfl/V/iJ (TEG) 

(A) + IC> F e p t (P) O^S^ICiMU^ot (ittt 

as-c) #ftbfcttna§ 0 :©iisi?: (a + p) mtm-to 
nztitzmmm® ca + p) #uc> MfstitiT Mifrctit) * 

£fc**-C#flllU 8 0 °C-C 1 S$®mW$:ffte^tz6r>?> > lit 5 Hz> MSg 
12 cmTl OI^HcoSt-j^ffttofco CftKJ:*) (A + P + C) OBM®.* 

flb^Tx P'S + ^V (W$SM*B) 10 0ml KttbT. * u -f ym. t * 1/ 



WO 2005/009653 PCT/JP2004/011320 

3 1 

izmmz-&, cftjcio (B + o ®ft*#fco 

Hi) IB© (A + P + C) (DM 3 5ml t HUlBO (B + C) 35ml <h£ — o 

cD^tiKAtu jg»m5 h z > mmmm emtio mmnto £fr& o tz 0 # 

&n^i!B^«*»ttU^^Ta^lSI-rS Cl tic J: t). Att*^jR^t-T* Affi 
B^i^ttS B*B© 2fflfC*B#Mi*-tK Affii B*ItC#JgiJ L/Co ^> JSU 
LfcBffiOfclCliF e P t '0.®L : ?fr& < S83 UT ^ * ® jWSSU $ ft* <, 

&iC. COB*S©$i3 5 m 1 i*&*3 5 m 1 t o<D^3IIC Aft> &Kr& 5 
H z> MiM 2 c m*C 1 0 ^IjgiHffttofc, »S>ft*:ifc£»ttU. fcl^ 

W^ftfcB' ffi&j$£«?*Bft|ft (TEM) TMULfco MJlC^fc-DTteB' 
*B£SUncMJL*:9;iB'' ffl*g^|fe*$*A: 0 T E M«39S»C «k 
tttt 5 . 2 n nu 1 • 0 n M Witt 3 . 3 n mTfc fco 

*fettSO»OT*Hitt 5 . 1 nm> ^IMIfilli 1.2t*o/;, *©4fc«K* 
Ml lCTEM^iC^bfco 0 1 1 iCJL <?ft & J; iC^ #m^-(*-tlB©{5(S^ 

COB' 7.8 5X1 0 " 4 w t ^ COFePt^;t 

^(DM&Wtis? P^*1* >*5<kO f #®ig1!fe#J©'&ff-J&< 9 9 • 5wt%tfc-5fco 
U^ot, *ftJK#<Z>*lb©**6&tt 0 . 5 wt%^TT*^o *fc»fi«J3fc1lfcftfe 
K«k 5 nmTi^fc. 

C0fe©^EDXJ;5 *iJS!5^*f Fe :Pt = 59 : 4 1 CD F e P 

t ^-Qh-otz* s£fcC®i&^£F e / 7.'<VT-ft%m%KfrtftztCh, g 

V^tC «k *>#«>fc L loSfllJffiOtRI'fctt 5 2 vol.%T& r>tz 0 * bt> SQUID 
ICJ:«fil«*H c <t: fcftBUb a s £2BU5£ bfc t C 5> H c 1 2 5 kA/ra, a 
s^5 1 Am 2 /kgt*^ D S C ilU^iC J; S fti&ffi&nmmifel&m T t tt 3 



WO 2005/009653 PCT/JP2004/011320 

3 2 

0 0 °CTfc o tz 0 

mmm 6 j 

v/^p^+*>flflic«jnLfe#®ffiii#j cw«f«#c) -t^t (a + p + 

£%ffl]5 t m b^rfe-C. (A + P+ 2 C) ©«ffltt£|!ij£L;fco C© (A + 
P + 2C) ©$ 3 5mlt^o^t> (W»£#B) 3 5ml t%— o©^ 
SCAtl, JS»& 3 H z „ ISttlSli lOcmtlO Wli? £frtt^x ^^f*. 

«0>j 5 tm vmm&mb&isx, b' *b£#/c 0 #£>n/cB' *at*iiife#j5© 

% © <*f£*> h> tz ^ k ©T& o /Co 

8 o °c-c i mm(DMW : &tt5-Ltefri tzzmitmMm 5 tmm^ it ca + p 
+ 0 ommmzmco c© ca + p + o ©sarnie mnm 5 t^tiat 
(B + o ©&&MU. j^mti. gfttw 5 tmmommzmioMv, b' 

#/c G H^n/cB' teli#£M#J 5 ©&©<h^£^*> *>©•?<& ofco 
[«0>J 8 ] 

S/^p^4r*>fliJjrjRjDUA:#ffi«tt«I 0£«flM*C) -r-<T (A + P + 
C) ©SM©flOiC^b^x.T»b. I08 0 1 ll#|B©&#&tt-^b&;fr> 
ofcJBW*N tf^iCbt (A + P+2C) ©«S6?ft£S*a& Lfc 0 d © 

(A + P+2C) ©$3 5ml t^^P^^I^V (f«*B) 3 5ml — 

o©^^i^Ati> Mfc 3 h z . mmmm locmtio mmmto *fxtt^ 

JB*mte> HWJ 5 <tm U^S*»»)3gb-C^ B' *B£#/c 0 #t>*l/cB' 48 1* ft 
M^J 5 ©k©^^*^^^^©-?^ /Co 

CStM 9 3 

nmm 5 <fc^&»i*T#;tei»»tt© ca + p) ft%$i 5 t^«ic*i/>f 



WO 2005/009653 PCT/JP2004/011320 

3 3 

©*>*£<fctts*-e*inu nnms h z. iiiii o c m-e 5 mmvMt 

9 ZfttZ o /Co fcl^TN m^®.* 1 ftRSmi* b> $ £ iw> ISl&ifr 3 H z n i»Sg 
$£1 0 cm-C5^FI©it^tTttoT> (A + P + C) OM^ffc. CO 
(A + P + C) ©JRSuttK:^ 5 tmmK bT (B + C) 

CfMW 1 0 ) 

is? a mizmm Ltz^mm^m cw««e#o -r^x ca + p + 

M'&o (a + p + 2 o (DMmmzmzo c© ca + p + 2 o ®m 3 5 m 1 1 
is?v^*vy (w«i*b) 35ml i*-o©s«i:An, mmmz Hz. 

!)IUT, B' ffi&&fc 0 #£*lfcB' fflte^ifcfly 5 ^if^fr 
[Jfctfcfll 6 3 

r- h 5xf n-;n 0 OmU:, gfe(IH) r -fe f- T -tr h h <t 6 

£ (II) T-fef-Zl/T-fe h - h^^tl^tl 0.1 3 mm o 1 » Lfco C 
Sf£#X£ 4 0 0 ml /m i n ©flE«-e?fca&*fca< & 1 6 0 r p mfUfbili 
^<t*fC. 3 2 0 "C-e^^fi^&JO^ 3 • 5 mm&.l&%:ftt>'&tz 0 CtlKXtQ 
F e P t ©«tt^j&<*f W IfcKMfco 

»&nfe®»«[l 0 0 mLl^b^ * J -JV 4 0 0 g^ttb, 5 ^\£y\Z^- 
0AZlX»3?;#y:^O/jNa!^*p^iHN^ (a-* ~3i!3;RT3S3 ) e^t, 
3 0 0 0 rpmt2BtFMi^^iIb > ±&fr titmQB&fttZo 

±m&\im^Ltc'ik, i£ 5 -t tf > k , 3 omL©^ * ; -jis&^ti^ j&^i&sfc 



WO 2005/009653 PCT/JP2004/011320 

3 4 

t>9l ®m*)&lsX, F e P t %L*OtkWL®&&tZo COct^iatfbnfcF 

e P t $L^Q>M'£fe<DT E M^M&M 1 2 iZ^btc 0 HI 2 icjl E> ti3 J: ? lw % 
COFePt tt^»L< i*l/t^5Ct^^5o 

Ctt^J 7 ] 

h 5xf 1/ V^U 3-;H 0 0ml iC&dll) T-fef-^T-fe hi-- h 
(II)T-fef-^T-fe hi"- 1- ^r^tl^ti 0-1 3 mm o 1 j^ttl bfco CCD^&iCS^t 
4 0 0 ml /m i n ©iJfES bH 0 rp m"C^^ b^tt^S £ 

sfcjr. 3 2 0 °C-CMffi%:ft^tZfrt> 3 . 5 ft tUtfro C tl K «k t> F e 

P tcfttt^tflilbfcSSft^ftfc. F e P tM?iiS^i:libfc^ii: 

& O /Co 

*Pift'i>«l (n-^-^RT3S3 ) ^ffifflLt, 3 0 0 0 r p 2 ^fl^f if^ 



WO 2005/009653 PCT/JP2004/011320 

3 5 

1. T^FeiCo01St/c«2i> M^P t tP d© liifc«2fi Ifc 
t§> ^ (Tx Mi-r ) CfcJ^X^'O. 3J£J_t-C0. 7 J^TcDfS B 
ifcTT iM^llb, T<tMJ^^©^M7C^^ (T + M) § ^^--g^JfC 

3 0 at.%J£(T (0 at. , ^WSSiit ±(D^ vSMm^®L®}fr S> ft £ m 

A. ®^iE^ B B H OtiJ^^ 1 0~1 0 0%T-£«9. 

B. T EMI^CJ; 0 rflU5t 3 ^tfc^ (D tem ) ^5-3 0 nmCDf&ffiKifc 
*)> 

C. xm.m$Tfrt>mfrtL% XilS H B H tg (Dx) j&<4 nmJW_h 

E. TfEOd) saufcjWfc^tfc^** 1 0 0 5 m&>±7?& *) ^ .EoTiBCD 

(2) Utl^> 

0.90X.t£Xi. X 2 . • • • Xioo ^l.lOX.v • • • (1) 
X1.X2. • • • Xioo (D^MMM a 5S20% ... (2) 

fcrtfb. X a v(i1ufB©m^^; CTx Mi-x ) OXCDffiJCo^T. f&^CDS^tfc £ 

bT^iiu^n/c« (tfc^m^o^&j&iwfcttsxoii) ^iu xi.x 2 . • 

1 0 0 0 m^^K^'C^^^M^'Si^A^mAjit 1 0 0iOt^Xn{:o^T^ ^£ 
tl £ O ®L*m * K fflU ^ £ ft O X CD H £ ^"T o 

2 . #^^^5^iwKH^*^T^mb/c^^-c^a?tt^W'rsii^cDigffl 1 k 

IB<gCDatt^^^^CD^^o 

3 . ^^^^*2t/MCP^Il^^^T^mLfc^^-C'ecD^:«^@^$tlTl/^it^ 



4 . #m^CD^®(r#®S'|^^J*tm«UT^^fS^CD|gffl 1 {CBBacD^tt^^^ 



WO 2005/009653 PCT/JP2004/011320 

3 6 

5 . t &^pcd m k> *> 5 y * y */ u > f- 9 * - v * v ~f u > ^^J * 

6. XMStg (Dx) 6 nmH±"C«»*Hc*<l 0 0 OOe HJtT*«!l 

7. T<fcMjaft©&J0*7GSfcH\ TEO ZM©i^e>I«tl«^ft < t 1 It 
Z|^: Ag, Cu, Sb, BifccbtfPb 

NJz£# : A u ^ Ru> Rh. O s J; I r 

9. |fc^ ^fc < <?: & 1 nm£t±OS«^IHIWS©lffl6St**tf , r^ < »:bT 



WO 2005/009653 PCT/JP2004/011320 



1/8 





#*./b* (mm 



WO 2005/009653 PCT/JP2004/011320 



3000 
2500 



© 2000 
O 

•R 

^ 1500 

m 

I 1000 



500 
0 



3/8 

3 



fcb&fch 



4 5 6 7 
$SH$l&Px(nm) 



8 9 



10 



EI 4 



ho 
E 



60 
55 
50 
45 
40 
35 



y> 30 
25 
20 
15 
10 




5 6 7 
$£l|5ftl£Dx(nm) 



8 



9 10 



WO 2005/009653 



PCT/JP2004/011320 



e 

CO 



o.do 

0.85 

o.do 

0.95 
1.00 
1.05 
1.10 
1.15 
1.20 
1.25 



4/8 



fct&0>]2 



5 6 7 
$0iH#itlDx(nm) 



8 9 



10 



1^1 6 



10.0 



E 
c 



X 

Q 




52 53 54 55 56 57 
Fef±&*>.M( at%) 



WO 2005/009653 



PCT/JP2004/011320 



2500 ' 



2000 



O 1500 
•R 

m 

1000 



500 



5/8 



2 3 4 



1^1 8 



80 



70 



60 



50 I 

b 



40 



30 



20 



2 3 4 



WO 2005/009653 



PCT/JP2004/011320 



e 

00 
03 



0.80 
0.85 



0J 



90 * 



0.95 
1.00 
1.05 
1.10 
1.15 



6/8 
1^1 9 



2 4 

fc^taSC at%) 



i o 



e 

c 

*>< 
Q 



10 



2 4 
&8U;iisAnS< at%) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/011320 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 B22F1/00, B22F1/02, C22C38/00 f G11B5/706, G11B5/70, G11B5/714 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 B22F1/00, B22F1/02, C22C38/00, G11B5/706, G11B5/70, G11B5/714 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Kbho' 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 



WO 02/062509 Al (Hitachi Maxell, 
15 August, 2002 (15.08.02)/ 
Claims; examples 
& US 2004-74336 A 



Ltd. ) , 



1-9 



□ 

Further documents are listed in the continuation of Box C. 



I 1 See patent family annex. 



"O" 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than 
the priority date claimed 



T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&" document member of the same patent family 



Date of the actual completion of the international search 
01 November, 2004 (01.11.04) 



Date of mailing of the international search report 

22 November, 2004 (22.1J.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Authorized officer 



Facsimile T^n 

Form PCT/ISA/210 (second sheet) (January 2004) 



Telephone No. 



i 



l§^WJS#-§- PCT/JP2004/01 1 320 



a. mm<omrz&w<n$m.m%k®tfcrtm a po ) 

Int. CI 7 B22F1/00, B22F1/02, C22C38/00, G11B5/70 6, 
G11B5/70, G11B-5/7 14 



w*srfTofc*/hwapH- mmmsrm (ipo.) 

Int. CI 7 B22F1/00, B22F1/02, C22C38/00, G11B5/70 6, 
G11B5/70, G11B5/714 



B#HSlJS£rl&2;$a 1 92 2-1 99 6^ 

B*B&6B3&l&r$&tt 1971-2 00 4^ 

s^mws&mw&km. 1994-200 4*? 

0*HHffl«f^a»^« 1 99 6-2004^ 



mm&tz&m vtcm+r-f^-x *<o&m, mtt&m u±mw 



c. 



X 



WO 0 2/0 6 2 5 0 9 Al (B ft^ir/l^fcsS^fch) 
2002. 08. 15, ^fS^OfSK, 
& US 2004-74 3 36 A 



9 



TAJ 4*teBBilWD*)a*ltt-C*43!c< % -«S6<}e^7k^Sr^-t- 
t><£> 

roj PSKiiSBB^ fUS, A9«ic-ffAi-SjtR 



MWHS«r*T bfc B 



01. 11. 2 004 



22.11.2004 



b^mmum 1 (i sa/jp) 

ififtlOO-89 15 • 
iteSdUTftEBKiiasilHTB 4#3-g• 



<l$ff^ : /T#a£1• 



(«|SR<Z>3!>3^iJI) 



4K 



9 2 6 9 



0 3-3 581-1101 



3 4 3 5 



«PGT/ISA/2 10 (|2'<--;) (2 0 0 4fU) 



